This study examines elderly and advanced elderly inpatients' perceptions of acute care service quality, prioritises opportunities for quality improvement, and assesses variation in patients' satisfaction with care. Psychometrically-validated postal questionnaires were sent to random samplings of patients discharged from the US acute care facilities in 2002 (n ¼ 2,057,164). Quality improvement priorities among non-elderly (, 65 years), elderly (65-74 years), and advanced elderly (. 74 years) were similar but substantial variation was found comparing single items between age groups. Elderly and advanced elderly patients rated the quality of meals and rooms significantly lower than the non-elderly, and the advanced elderly rated treatment decision making involvement significantly lower than the other two age groups. The data reveals specific, actionable areas for quality improvement and a non-linear relationship between age and satisfaction. Findings question assumptions regarding older patients' evaluations of care and indicate directions for quality improvement that account for their unique needs.
Introduction
Recent US health policy has focused on identifying opportunities and establishing national priorities for quality improvement; some have targeted the elderly in particular. For example, in the recent sequel to Crossing the Quality Chasm (IOM, 2001) , Priority Areas for National Action: Transforming Health Care Quality (IOM, 2002) , the Institute of Medicine (IOM) sets forth 20 national quality improvement focal points. Included among these 20 focal points is "frailty associated with old age" (IOM, 2002) . Other research has determined quality improvement priorities specifically within the elderly population (Sloss et al., 2000; Fink et al., 1987) . A healthcare future (dominated by an elderly population projected to double by 2030 due to the trends of an aging baby boom and increased longevity) accentuates the importance of determining quality improvement priorities for the elderly and advanced elderly (CDC, 2003) . However, to date, these investigations have focused almost entirely on clinical quality, leaving acute care service quality conspicuously absent, despite widespread acknowledgement that patient satisfaction is an important outcome of quality care (Donabedian, 1988; Press, 2002) .
Patients perceive the hospitalisation experience through a series of care episodes. Within each, the patient encounters a variety of hospital personnel (e.g. nurses, physicians, technicians, clerical staff, etc.) with whom the patient shares intimate details and allows access to his/her body in normally taboo ways. What care episodes represent the prime opportunities for improving service quality among the hospitalised elderly and advanced elderly? Does variation exist among the acute care service quality improvement priorities of the non-elderly, elderly, advanced elderly? Do the elderly and advanced elderly perceive care quality differently than the non-elderly? The present study investigates these issues and considers issues that frequently appear in health services quality research examining patient satisfaction among elderly populations.
Press Ganey Associates provided support (patient satisfaction data, computers, software and technical support) for this research. The firm was not involved in the analysis, interpretation of the data, preparation, review, or approval of the manuscript. The authors (Clark, Drain, Kaldenberg and Wolosin) are employed by the firm but do not possess any controlling or financial interest. The authors do not and will not receive any financial benefit or changes in employment contract related to this paper.
Patient satisfaction
Patient satisfaction is multidimensional: patients distinguish and evaluate distinct episodes of a health care experience (Linder-Pelz and Struening, 1985; Press, 2002; Locker and Dunt, 1978; Ware et al., 1978; Cleary and McNeil, 1988) . Application of this concept to the acute care experience means that patients experience and evaluate the quality of care and service provided when admitted, by nurses and physicians throughout the stay, when undergoing tests and treatment procedures, the meal service, the discharge process, and many more factors (Press, 2002) . It is considered inappropriate to report and analyse only overall patient satisfaction without considering patients' satisfaction with the multiple dimensions of a health care experience (Sitzia and Wood, 1997; Press, 2002; Cleary and McNeil, 1988) . Still previous studies have not analysed age and patient satisfaction across multiple dimensions of the acute care experience.
A positive correlation between age and overall patient satisfaction has been frequently cited (Cleary et al., 1992; Cleary et al., 1989; Cleary and McNeil, 1988; Hall and Dornan, 1990; Lee and Kasper, 1998; Larsen and Rootman, 1976; Henley and Davis, 1967; Williams and Calnan, 1991; Jaipaul and Rosenthal, 2003) . However, the generalisability of these studies is limited because their methodologies diverge from best practice for assessing patients' perceptions (Kelley et al., 2003) . For example, studies using telephone surveys suffer from order effects, social desirability bias, ingratiating bias and acquiescence bias; they also often produce samples that are not representative of the national population (Hall, 1995; Burroughs et al., 2001; Dillman et al., 1996; Sitzia and Wood, 1997) . Some of the studies derive their sample from community-health or assistedliving settings and/or small geographic areas (e.g. one particular hospital or small geographic region) (Lee and Kasper, 1998; Cleary et al., 1992; Cleary et al., 1989; Williams and Calnan, 1991; Henley and Davis, 1967; Jaipaul and Rosenthal, 2003) . The two most recent studies (Lee and Kasper, 1998; Jaipaul and Rosenthal, 2003) utilise data from the early 1990s and exclude the perceptions of recently elderly baby boomers, a prominent demographic. Finally, leading researchers have called for larger sample sizes in patient satisfaction research (Lin and Kelly, 1995; Cleary and McNeil, 1988) , a call that remains unanswered in investigations of age and patient satisfaction. All of these factors limit generalisability to the elderly population's acute care experience in the US.
The present study follows best practices for measuring patient perceptions by using a psychometrically-validated mail questionnaire, a randomised sample derived from across the US, the most recent data available for a full calendar year (2002) , and the largest sample size to date for analysing elderly patients' satisfaction with the experience of acute care.
Methods
Patient satisfaction data were obtained from the Press Ganey database, the largest single-method database of patient-derived information in the US, representing approximately 33 percent of all US hospitals and 44 percent of all US hospitals of more than 100 beds. Press Ganey is an independent research firm that healthcare organisations engage to measure patients' perceptions of the hospitalisation experience. The database is the largest inpatient satisfaction database utilising a standard methodology in the US.
Straight random sampling procedures were used to determine the sample of patients to survey from each hospital. Patients typically received the surveys within 15 days after discharge, well within the six weeks recommended by current research on reliability of patient survey responses (Bredart et al., 2002) . The response rate for the sample is estimated at 25 to 30 percent, an acceptable range for mail-back surveys without previous contact with the receiver (Kelley et al., 2003) . Analysis of the characteristics of non-respondents showed no evidence of non-response bias (Kaldenberg, 1998a,b) .
The standard survey included 49 ratings questions in ten sections covering the complete hospitalisation experience from admissions to discharge, as well as several background questions including age, sex, self-rated health status, presence of a roommate in the hospital, and whether someone other than the patient filled out the survey. The instrument used a five-point Likert-type response scale, (1) very poor, (2) poor, (3) fair, (4) good, (5) very good, and has been psychometrically tested to be an exceptionally reliable (a ¼ 0.98) and valid measure of patient satisfaction (Kaldenberg et al., 2003) . The rigorous psychometric testing included a principal components factor analysis, testing of subscales, inter-item correlation analysis and item analyses to test for item bias; each test showed that the survey met or exceeded the highest standards for reliability and validity (for more information on the psychometric properties and development of the survey instrument, see the Appendix). Factor analysis performed during psychometric testing revealed that certain items measured distinct events and cluster together into dimensions that mirror intuitively-perceived episodes within the hospitalisation experience (Kaldenberg et al., 2003) . Averaging the patients' ratings for each item within a dimension produced a section score. The overall patient satisfaction mean-score was calculated by averaging all of the section scores. In the tables below, prefixes denoting each section (A -admissions, R -room, M -meals, Nnurses, T -tests and treatments, V -visitors and family, P -physician, D -discharge, I -personal issues, O -overall assessment) are placed in front of the question items for the reader's ease of reference.
To simplify data interpretation and analysis of score variation, the 1-5 scale was converted using a linear transformation to a 0-100 score where (1) very poor ¼ 0, (2) poor ¼ 25, (3) fair ¼ 50, (4) good ¼ 75 and (5) very good ¼ 100. The instrument and approach has been used across a variety of health care settings to identify quality improvement priorities on a national and local level (Clark, 2003; Clark et al., 2003; Drain, 2001; Gesell, 2001 ).
The present study used questionnaires received between January 1,2002, and December 31, 2002 (n ¼ 2,047,301) . Respondents were classified into three distinct groups designated non-elderly (ages less than 65; n ¼ 1,098,767), elderly (ages 65-74; n ¼ 353,374) and advanced elderly (ages 75 and above; n ¼ 429,605) in light of known old age development subgroups (John and Cole, 1986) .
Results
Multivariate analysis of variance of the overall dataset and within each age group determined that gender, length of stay, and self-described health status do not influence the overall patient satisfaction mean score (Table I ). This statistical technique assesses the simultaneous relationships of several variables and represents the relationship in an equation that can be used to predict a dependent variable (in this case, the dependent variable is patient satisfaction). The insignificant values for r 2 eliminate the need to control for these variables in observing differences by age group. Statistics for each age group included mean score, standard deviation, and correlation with overall mean score. Quality improvement priority indexes are created by averaging the rank-order of the item mean scores and the correlations with overall patient satisfaction mean score. The resulting prioritization takes into account both the greatest opportunity for score improvement (lowest mean scores) and the greatest potential effect on the desired outcome (correlation with overall mean score). Table II presents priority indices for the three age groups. There is conspicuous congruence among the age groups. "Response to concerns/complaints made during your stay," "degree to which staff addressed your emotional/spiritual needs," and "staff sensitivity to the inconvenience that health problems and hospitalisation can cause" populates three of the four highest quality improvement priorities for all age cohorts. The highest priority for improving inpatient satisfaction in each age group was "Response to concerns/complaints. . .", a confirmation of frequent observations that excellence in acute care service quality demands a robust process for handling complaints, engaging in service recovery and utilising this information to make systemic improvements (Malone and Gwozdz, 2002; Barlow and Moller, 1996; Jackson, 2003) .
Quality improvement priorities
Although "staff concern for your privacy" was considered the second-highest improvement priority for the non-elderly, the elderly and advanced elderly considered involvement in treatment decision making ("staff effort to include you in decisions about your treatment") more important than privacy. Each of these measures was strongly correlated with overall patient satisfaction (r. 0.74; p , 0.001) and fell within the "personal issues" dimension of care as determined by previous factor analysis. These measures assess the personalisation or "patientcenteredness" of care and are the highest correlates of elderly and advanced elderly patients' overall satisfaction. This diverges from the findings of other old-age studies that found satisfaction of elderly patients to be most strongly correlated with physicians and their technical skill (Hupcey et al., 2003; Lee and Kasper, 1998) .
The IOM has identified (but not yet tested) six dimensions of patient-centered care: (1) respect for patients' values, preferences, and expressed needs; Strikingly, the top two items in the priority-ranking for each age group directly correspond with the first dimension (respect for patients' values, preferences and expressed needs) while items ranked third and fourth correspond with the fifth dimension (emotional support). These results support and serve to focus national policy for improving the care of patients towards the objective of truly patientcentered care. The utmost priorities for improving the quality of acute care services for all patients (elderly, advanced elderly and non-elderly) should be the quality of interaction and reaction of health care professionals to every patient's unique, individual needs and emotional support throughout the hospitalisation experience.
Elderly and advanced elderly variation from non-elderly Table III presents differences in mean score between the elderly and advanced elderly and the non-elderly, ordered by advanced elderly mean score differences. To ensure that these differences are actually meaningful, the effect size was calculated for each measure using the methods set forth by Cohen where es ¼ (M1-M2)/SD and an es of 0.2 is considered small, 0.5 medium and 0.8 large (Cohen, 1977; Welkowitz et al., 1971) . On most measures, the elderly and advanced elderly were less satisfied than the non-elderly baseline. An interesting pattern emerges when considering the dimensions within which the measures in Table III fall.
Meals
Elderly and advanced elderly evaluations of the quality of meals secured the three greatest negative mean differences from the non-elderly (Figure 1) , all of which were statistically significant and had medium to large effect sizes. "If you were placed on a special/restricted diet, how well it was explained" exhibited the greatest positive or negative difference for both the elderly at 217. 
Room
Aspects of service quality related to the room also drew the ire of the elderly and advanced elderly compared to the non-elderly (Figure 2) . Respectively, the elderly and advanced elderly rated the following measures significantly lower than the non-elderly: In addition to statistical significance, effect size calculations found these differences to be of practical significance as well. In sum, the elderly and advanced elderly consistently evaluated the quality hospitals' amenities (meals and rooms) far more critically than the non-elderly.
Personal issues
On the other end of the spectrum, the elderly and advanced elderly paralleled each other in the items rated significantly higher than the non-elderly. Elderly and non-elderly both experienced pain control resulting in higher ratings than the non-elderly 13.73 [t(896,335 (Figure 3) . Notes: Italics indicate effect size of moderate to large proportions (0 is no difference, 0.2 is small, 0.5 medium and 0.8 is large); all differences are statistically significant at p , 0.001 except for those denoted with * While all were statistically significant, effect size calculations consider all of these differences to be moderately significant. In total, measures rated significantly higher by the elderly and advanced elderly conceptually fit within the IOM's first theoretical dimension of patientcentered care -"respect for patients' values, preferences, and expressed needs."
Predictive value of age Multivariate linear regression analysis by section score was used to determine if age held any predictive value for overall patient satisfaction or among the dimensions of the care experience patients evaluate to determine overall satisfaction (Table IV) . Across every dimension and across every age cohort including the overall dataset, age failed to establish itself as a significant predictor of patients' satisfaction. The main effect of age on satisfaction is minimal (r 2 ¼0.001, p , 0.001). This contradicts other studies that found age to be a minor but significant predictor of patient satisfaction (Cleary et al., 1989; Hall and Dornan, 1990) . The sizable and significant differences in elderly and advanced elderly evaluations of acute care services are more likely to be an artifact of the actual quality of service provided rather than differences inherent in a particular age cohort.
Discussion
Elderly and advanced elderly patients provide lower ratings than non-elderly patients on several distinct dimensions of acute care service quality (e.g. meals and rooms). This finding may represent the unique needs of older patients and/or widespread failure to meet the expectations of the elderly population. Non-elderly, elderly, and advanced elderly patients' perceptions and evaluations of acute care experiences are different, multifaceted and not as simplistic as characterised by previous research. Priorities for hospital service quality improvement This study has identified several priorities for improvement in the quality of care for hospitalised elderly and advanced elderly patients. The systematic assessment and response to each patient's personal and unique needs (including emotional and spiritual needs) presents one potent path to improving overall patient satisfaction.
Improvement in the quality of meals, rooms and amenities for the elderly and advanced elderly offers the most obvious path to reducing the enormous variation in acute care service quality between older and younger patients. The results indicate that the elderly and advanced elderly may boast greater expectations for hospitals' food quality, interpersonal service and presentation which represent the primary determinants of inpatient satisfaction with meal service quality (Hwang et al., 2003) .
Differences in patient perceptions
The results demonstrate that the non-elderly, elderly and advanced elderly experience hospitalisation differently; older patients rate the quality of care significantly lower and higher than the non-elderly in numerous areas. Hospitalised elderly and advanced elderly patients, who may have longer stays or make more frequent visits to the hospital, remain acutely aware of their surroundings and, in general, are more critical of the amenities currently provided than the non-elderly. While older patients tended to provide higher ratings in evaluating respect and courtesy, the results where characterised by significant variation among specific items. This variation included items measuring level of autonomy, information and involvement in treatment decisions. The ratings of the elderly varied above and somewhat below the non-elderly while ratings by the advanced elderly were consistently below both the elderly and nonelderly. The advanced elderly demonstrated significantly lower evaluations of the treatment decision making episode, which supports the findings of Callahan and colleagues (Callahan et al., 2000) , who found that the oldest patients experienced less counseling, less discussion about families and substance use, fewer requests to change behavior and less health education than younger patients. Considering these studies together, the most elderly patients are likely to experience care differently within the physicianpatient encounter and decision making episode than the elderly and non-elderly. This may sensitise caregivers to ensure that appropriate communication, education and involvement of the oldest patients actually takes place.
Satisfaction and age
Satisfaction does not increase as patients ageolder cohorts are not universally more satisfied. This non-linear finding re-emphasises the multidimensional nature of patients' experiences, the necessity for careful, methodical analysis of patient-reported data and the importance separately analysing the perceptions of elderly and advanced elderly patients. The findings call into question assumptions that older patients satisfaction scores are inflated or that they are less discerning consumers of acute care services. Although the most frequently-cited studies supporting this assertion are more than a decade old (Cleary et al., 1989; Cleary and McNeil, 1988) , studies from as recently as five-years ago found older patients comparatively more satisfied than younger cohorts -even in specific items such as "quality of food" (Regrut, 1997; Lee and Kasper, 1998) . Older patients' evolution into discriminating healthcare consumers could represent a sea change for hospitals as the age spectrum demanding higher service quality broadens.
Best practices
If analyses at your hospital confirm significantly lower satisfaction with meals and rooms among elderly and advanced elderly inpatients, steps may be taken to resolve these variations. Among patients with special diets, dieticians, patient education, improving taste and allowing as much choice as possible has improved these patients' satisfaction (Malone, 1999) . The addition of a hotel-like "room service" amenity where patients can order whatever they want, whenever they want, has consistently improved patients' satisfaction with meals (McLymont et al., 2003; Williams et al., 1998) . Customer service training alone (Malone, 1999) and in conjunction with increased selectivity in food service personnel, improved efficiency and decreased time from patients' ordering to food delivery (Folio et al., 2002) have also been shown to result in higher levels of patient satisfaction with meals. Malone (1998) offers a basic service quality improvement checklist as a starting point for examining patient satisfaction with the quality of rooms:
. Leave tangible evidence that the room has been clean -a business card or "sani-wrap". Additionally, hospitals on the cutting edge have redesigned their hospitals to offer the soft comforts and familiar surroundings one would find at home, for example: in-unit kitchens for families to prepare and eat home-cooked meals, fresh-baked cookies, equipment and walls designed to minimise noise, allowing patients to choose the artwork in their room from an "art cart," natural lighting, rooms with views from the bed, decorative ceilings, and other such factors (Ulrich, 1984; Martin et al., 1998; Frampton et al., 2003) .
Limitations
Although this study's sample is the largest and broadest sample of US inpatients possible, it does not include patient satisfaction data from every hospital in the nation and, therefore, may contain some degree of selection bias. Hospitals that utilise a research firm to assess patient satisfaction may differ from those that do not. This selection bias may result in an overestimation of patients' satisfaction with the experience of care. Hospitals that do not consider service quality a priority may be less likely to participate in its continuous measurement.
Conclusion
This investigation of elderly and advanced elderly patients' precise evaluations of acute care service revealed nonlinear variation among specific components of the hospital stay; specific, actionable areas for quality improvement; and a lack of a simple, linear relationship between age and satisfaction and the specific actionable areas for quality improvement. Older patients' evaluations of the hospitalisation experience lead to precise and actionable quality improvement priorities for this population. The methods used here could be applied at a local level as well as to guide hospitals seeking to improve the services it provides to elderly and advanced elderly populations. Furthermore, different quality improvement goals can be established through these simple analyses. The ranking of priorities yields goals appropriate for improving the outcome of overall patient satisfaction. Analysis of variation in different groups of patients' quality ratings results in a guide to reducing variation in specific areas where services are either delivered or perceived differently. When working towards the US's national IOM goal of patient-centered health care, it is the patients' perception, experience, and evaluation of care that ultimately matters.
Reliability
The internal consistency/reliability of the survey was determined by calculating Cronbach's alpha statistic for each scale and for the entire instrument. Alpha's for the scales range from 0.84 to 0.95, and Cronbach's alpha for the entire instrument was.98, confirming its high internal consistency/reliability.
Validity
Construct validity assesses whether the conceptual model that forms the basis of the survey reflects distinctions made by patients as they fill out the scale. Do patients rate items within a subscale in a coherent way? Construct validity was determined by factor analysis, which yielded nine factors mirroring the subsections of the questionnaire. An item should be correlated with its own scale (convergent validity) as well as correlated more with its own scale than with other scales (discriminant validity) Convergent validity is demonstrated by the average correlations between each item and its parent scale, corrected for the contribution made by the particular item in question. Average corrected item-scale correlations for the subsections of the inpatient survey range from 0.62 to 0.86. Discriminant validity is shown by the fact that, on average, items from each scale are correlated with items from other scales from 0.40 to 0.59. Predictive validity, the ability of an instrument to predict outcomes that theoretically should be tied to the construct measured by the instrument, is measured by the relationship of individual items (and the entire scale) to the patient's reported likelihood of recommending the facility to others, a measure of "positive word of mouth." Multiple regression analysis revealed that. Collectively, all items are significant predictors of patients' reported likelihood to recommend the hospital, explaining approximately 77 percent of the variance in that measure.
Readability
According to the Flesch-Kincaid index, the inpatient questionnaire has a reading level between the fifth and sixth grades.
More information about the psychometric properties of the Press Ganey inpatient survey can be obtained from the authors.
